The RAMA (Resource Auction Multiple Access) protocol uses a scheme where the access procedure is divided into fixed length cycles. A variation of RAMA, the TRAMA (Tree-Search Resource Auction Multiple Access) protocol, was proposed to reduce the length cycle. Both protocols present disadvantages, although different ones.
Introduction: RAMA (Resource Auction Multiple Access) is a deterministic packet access protocol where resources are auctioned among all subscribers. In the way RAMA was proposed [1] the competing subscriber with the highest ID is the winner of the auction. Then, the access delay for a subscriber with a low ID can be so high that all packets in the buffer could be lost.
That is why this protocol can be considered unfair. An extension to RAMA, the TRAMA (Tree-Search Resource Auction Multiple Access) protocol, maps all competing subscribers' ID into a tree and does not allow new subscribers to enter the auction until the tree is completely served [2] . This structure is a possible solution for unfairness problem but it does increase the access delay [3] .
The unfairness of the RAMA and the high delay of TRAMA are the main problems of these protocols [3] . A variation of RAMA, F-RAMA (Fair Resource Assignment Multiple Access), proposed herein, will make good use of the advantages of both RAMA and TRAMA schemes.
F-RAMA:
While in RAMA the highest ID is always the winner, in F-RAMA the Base Station will draw a number and the winner will depend on this number. Subscribers requesting a resource transmit simultaneously their ID's, one digit at a time. As soon as the base station receives the digits, it draws a number (Nbase) and compare all digits received with this number.
The Winner Digit (WD) will be the one closer to Nbase. If the decision ends in a tie the base station will choose randomly the WD between both. After that, the base station announces the winner and all subscribers with different digits must drop out, returning only in the next reservation cycle. At the end of the cycle there will be only one winner and the base station will assign a resource to it.
System Variables: In our work the speech activity detector is modeled as a Markov process with two states: silence and talking , as seen in Figure 1 . The mean talkspurt duration is 1.0 s and the mean silence period is 1.35 s.
The simulation was done in a GSM-like environment. The GSM features are: 8 TDMA time slots per frame; the frame duration is equal to 4.615 ms; the carrier separation is 200 kHz. We considered 10 carriers. The transition probabilities ( Fig. 1 ) will then be: Pts = 4.615ms/1s = 0.0046 and Pst = 4.615ms/1.35s = 0.0034. The speech activity factor of the speech detector is 2.35. This is the maximum speech multiplexing gain possible without speech clipping, meaning the avarage number of users that can share a single resource.
The buffer size is 8 packets. Thus, if the packet waits in the buffer 36.9 ms and it is not successfully transmitted during this period, it must be dropped. packet dropping probability, access delay and statistics of speech clipping. All simulations were done with a constant number of simultaneous calls in the system: 150 to 190, corresponding to multiplexing gains between 1.875 and 2.375. The confidence level chosen for the confidence intervals is 95%.
(i) Access Delay: Table 1 shows the average access delay for the three systems: RAMA, TRAMA and F-RAMA. As can be seen from the table, the F-RAMA protocol presents a lower average access delay than TRAMA. Table 2 shows the maximum access delay felt by a terminal during the simulation time. Table 3 shows the access delay standard deviation, representing the root mean square difference between the system average access delay (Table 1 ) and the average access delay of each terminal. Since F-RAMA is a fair protocol both parameters are significantly lower than in the RAMA. Because the confidence interval for the standard deviation is not symmetric, Table   3 presents the average number and the interval in parenthesis.
(ii) Speech Clipping: When more than 8 consecutive packets are dropped we say that a clip has occurred. Table 4 shows that, for a heavily loaded system, the F-RAMA has a lower clipping frequency than the TRAMA protocol. Figures 2 to 4 show the probability that, given a clip occurred, the clip was longer than x, where x varies from 8 to 24. It can be seen that the clip length in F-RAMA is shorter than the RAMA clip length (because of the fairness) but is still worse than in TRAMA, where clips are very short. Thus, F-RAMA yields an intermediary curve between RAMA and TRAMA.
(iii) Packet Dropping Probability: The packet dropping probability is defined as the ratio between the packets dropped and all packets transmitted. The packet dropping probability is comparable for all three systems, as can be seen from Table 5 .
Conclusions:
In this work a new deterministic access protocol, F-RAMA, was proposed.
Simulation methods were used to evaluate the performance of F-RAMA and to compare it with those of RAMA and TRAMA.
We showed that the F-RAMA protocol solves the unfairness problem of RAMA, reducing the clipping length, the access delay standard deviation and the maximum access delay. F-RAMA reduced the high average access delay and clipping frequency produced by the tree (TRAMA) structure. The protocol also presents a very good multiplexing gain.
From all results presented we can conclude that the F-RAMA protocol makes good use of the advantages of both RAMA and TRAMA schemes, presents a good overall performance and it is a good candidate protocol for packet voice access in the cellular environment. 
